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are now available which ensure correct grinding of twist drills, but after
grinding on these machines it is generally desirable to thin the drill
point as indicated in Fig. 303 by off-hand grinding on a cutter erinder,

Miscellaneous Grinding Machines. Special machines are made
for grinding crankshafts, camshafts, worms, screw-threads and gear-
wheel teeth and splined shafts. Crankshafts are ground by the plunge-
cut method and wheels are trued to the correct radii at the corners so as
to grind the fillets between the pins or journals and the webs ; very larae
wheels are used partly in order to provide sufficient clearance and partly
to increase the output.

The underlying principle of the camshaft grinding machines is shown,
diagrammatically, in Fig. 304. The camshaft A rotates between centres
in a bracket B, which can swing about a pivot
C in a bracket D which is part of, or is bolted
to, the work table of the machine. The drive
to the camshaft is through a short shaft
carried in the bracket B and on which are
mounted master cams E which are held up
against a follower roller F by a spring acting
on the bracket B. The master cams then
swing the bracket to and fro so that the grind-
ing wheel grinds the cams to the correct pro-
file. The shape of the master cam is not
merely an enlargement of that of the cam being
ground, but must allow for the swing of the
bracket B and for the difference in size of the
follower F and the grinding wheel. If the

size of the latter departs appreciably from the size for which the master
cam was made the profiles of the cams ground will be inaccurate. The
master camshaft has as many cams as the shaft being ground and the
follower roller is moved along into contact with the appropriate cam as
the shaft is indexed along so as to bring the cams successively in line
with the grinding wheel. The machines are made fully automatic except
for the loading and unloading. The master cams can be ground to
shape by substituting a prototype cam for the camshaft, a steel disc for
the grinding wheel and a grinding wheel for the follower roller and by
other methods.

There are several methods by which screw-threads can be ground ;
one uses a grinding wheel having a single " rib " formed to the shape of
the thread space and the work is traversed past the wheel several times.
The work is, of course, geared to the lead-screw of the work table. Cuts
of the order of Q'QIQ in. deep may be taken, but the crest radius must
be ground as a second operation using another wheel. By using a wheel
having two or more ribs the crest radius can be ground simultaneously
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